A Novel CNGA1 Gene Mutation (c.G622A) of Autosomal Recessive Retinitis Pigmentosa Leads to the CNGA1 Protein Reduction on Membrane.
CNGA1 encodes a membrane protein on rod photoreceptor related to phototransduction. The present study was to identify a novel mutation of CNGA1 associated with autosomal recessive retinitis pigmentosa by using next generation sequencing of a Chinese family. Next generation sequencing and Sanger sequencing has identified a compound heterozygous mutation in CNGA1 gene, c0.472 del C (reported) and c0.829G>A (novel mutation, same as c0.622G>A according to NM_000087.3) of the proband. SIFT and Polyphen-2 predicted the CNGA1 G622A site to be possibly deleterious. Evolutionary conservation analysis of amino acid residues showed this aspartic acid is highly conserved between species, and protein structure prediction by I-TASSER server indicated that the D208N mutation induced a large disappear of interactions between S2 and S4. Flag-tagged CNGA1 and mutant G622A cDNA were generated and inserted into pCIG-eGFP vectors. Transfection of human embryonic kidney 293T cells was performed with lipofectamine. Interestingly, western blot and immunofluorescence results indicated that the expression of mutant CNGA1 (D208N) decreased significantly, especially on the membrane of transfected HEK293T cells. The novel variant c0.622G>A (p. D208N) in this study enriched the CNGA1 mutation spectrum. Besides, this mutant was predicted "possibly damaging" due to bioinformatics analysis and validated by laboratorial experiments. Our study suggests that this mutation lead to the CNGA1 protein reduction from the cell membrane.